Rational approaches to the design of therapeutics targeting molecular markers: the case of chronic myelogenous leukemia.
Progress in understanding the molecular basis of signal transmission and transduction has contributed substantially to clarifying the mechanisms of leukemogenesis and of leukemia progression and has led to the identification of a number of specific molecular targets for treatment. Chronic myeloid leukemia (CML) has provided one of the best models, as the identification of a leukemia-specific hybrid tyrosine kinase (BCR-ABL, p210, p190) has led to the identification and the successful therapeutic application of a powerful tyrosine kinase inhibitor, imatinib. The BCR-ABL fusion gene is the result of a reciprocal translocation between the long arms of chromosomes 9 and 22, t(9;22)(q34;q11), which characterizes more than 95% of the cases of CML. The resulting chimeric proteins (P210 and P190), which retain a constitutively activated tyrosine kinase activity, have a causative role in the genesis of the leukemia process. In agreement with this observation, BCR-ABL tyrosine kinase inhibitors have recently emerged as powerful new therapeutic tools, obtaining extraordinary results in early chronic-phase CML as well as in more advanced phases of the disease. Although these results represent a remarkable breakthrough, there are still numerous issues, such as the emergence of resistance, that remain unsolved and that will need further investigation. In spite of its low incidence, CML remains a paradigmatic model for understanding the pathogenesis and therapeutic options of human leukemias.